could be differentiated from J. alimentarius and the two Marinibacillus species. On the basis of the data presented, strain ASL-1 T represents a novel species within the genus Jeotgalibacillus, for which the name Jeotgalibacillus salarius sp. nov. is proposed. The genus Jeotgalibacillus was created by Yoon et al. (2001b) with the description of Jeotgalibacillus alimentarius as the sole recognized species of the genus. The genus Jeotgalibacillus is characterized chemotaxonomically by having cell-wall peptidoglycan based on L-lysine as the diamino acid, MK-7 and MK-8 as the predominant menaquinones and major amounts of the fatty acid iso-C 15 : 0 . J. alimentarius was isolated from a Korean traditional fermented seafood, jeotgal. The genus Jeotgalibacillus is most phylogenetically closely related to the genus Marinibacillus (Yoon et al., 2001b (Yoon et al., , 2004 . The genus Marinibacillus was proposed by Yoon et al. (2001b) by the reclassification of Bacillus marinus (Rüger & Richter, 1979; Rüger, 1983) and subsequently, another species, Marinibacillus campisalis (Yoon et al., 2004) , was described. Members of the genus Marinibacillus have cell-wall peptidoglycan based on L-lysine as the diamino acid, MK-7 as the predominant menaquinone and anteiso-C 15 : 0 as the predominant fatty acid (Yoon et al., 2001b (Yoon et al., , 2004 . In this study, we describe a bacterial strain, ASL-1 T were investigated using routine cultivation on MA at 30 u C. Cell morphology was examined by using light microscopy (E600; Nikon) and transmission electron microscopy. Flagellation was determined using a Philips CM-20 transmission electron microscope with cells from exponentially growing cultures. For this purpose, the cells were negatively stained with 1 % (w/v) phosphotungstic acid and the grids were examined after being air-dried. Growth under anaerobic conditions was determined after incubation in a Forma anaerobic chamber on MA and on MA supplemented with potassium nitrate (0.1 %, w/v), both of which had been prepared anaerobically under a nitrogen atmosphere. The pH range for growth was determined in marine broth 2216 (MB; Difco), adjusted to various pH values (pH 4.5-9.5, at intervals of 0.5 pH units) by the addition of HCl or Na 2 CO 3 . Growth in the absence of NaCl was investigated using trypticase soy broth prepared according to the formula of the Difco medium except that NaCl was excluded. Growth in the absence of NaCl and in the presence of 0.5, 1.0, 2.0 and 3.0 % (w/v) NaCl was investigated by using trypticase soy broth, using supplementation with 0.45 % (w/v) MgCl 2 . 6H 2 O or 0.06 % (w/v) KCl, prepared according to the formula of the Difco medium except that NaCl was excluded. Growth at various NaCl concentrations (2.0-20.0 %, w/v, at increments of 1.0 %) was investigated in MB. Growth at various temperatures (4, 10, 15, 20, 25, 28, 30, 35, 37, 40 and 45 u C) was measured on MA. Catalase and oxidase activities and hydrolysis of casein, starch and Tweens 20, 40, 60 and 80 were determined as described by Cowan & Steel (1965) . Hydrolysis of hypoxanthine, tyrosine and xanthine was tested on MA using the substrate concentrations described by Cowan & Steel (1965) . Hydrolysis of aesculin, gelatin and urea and nitrate reduction were investigated as described previously (Lányí, 1987) (Bruns et al., 2001) . H 2 S production was tested as described previously (Bruns et al., 2001 ). Susceptibility to antibiotics was investigated on MA plates by using antibiotic discs with the following concentrations: polymyxin B (100 U), streptomycin (50 mg), penicillin G (20 U), chloramphenicol (100 mg), ampicillin (10 mg), cephalothin (30 mg), gentamicin (30 mg), novobiocin (5 mg), tetracycline (30 mg), kanamycin (30 mg), lincomycin (15 mg), oleandomycin (15 mg), neomycin (30 mg) and carbenicillin (100 mg). Acid production from carbohydrates was tested as described by Leifson (1963) . Enzyme activities were determined by using the API ZYM system (bioMérieux) with the modification that the cells used to inoculate the API ZYM strip were suspended in artificial seawater and the strip was incubated for 8 h.
Cell biomass for DNA extraction and for the analyses of cell-wall peptidoglycan and isoprenoid quinones was obtained from cultures grown in MB at 30 u C. Chromosomal DNA was isolated and purified according to the method described by Yoon et al. (1996) , with the exception that RNase T1 was used in combination with RNase A to minimize the contamination of RNA. The 16S rRNA gene was amplified by PCR using two universal primers, 59-GAGTTTGATCCTGGCTCAG-39 and 59-AGAAAGGAGGTGATCCAGCC-39, as described previously (Yoon et al., 1998) . Sequencing of the amplified 16S rRNA gene and phylogenetic analysis were performed as described by Yoon et al. (2003) . Preparation of cell walls and determination of peptidoglycan structure were carried out by using methods described by Schleifer & Kandler (1972) , MacKenzie (1987) and Groth et al. (1996) . Isoprenoid quinones were analysed as described by Komagata & Suzuki (1987) using reversed-phase HPLC and a YMC ODS-A (25064.6 mm) column. For cellular fatty acid analysis, cell mass of strain ASL-1 T and J. alimentarius YKJ-13 T was harvested from MA plates after cultivation for 3 days at 30 u C. The fatty acids were extracted and fatty acid methyl esters were prepared according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System (Sasser, 1990) . The DNA G+C content was determined by using the method of Tamaoka & Komagata (1984) with the modification that DNA was hydrolysed using nuclease P1 (Sigma) and the resultant nucleotides were analysed by using reversed-phase HPLC. DNA-DNA hybridization was performed fluorometrically using the method of Ezaki et al. (1989) with photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample. The highest and lowest values obtained in each sample were excluded, and the means of the remaining three values were quoted as DNA-DNA relatedness values.
Morphological, cultural, physiological and biochemical characteristics of strain ASL-1 T are given in the species description (see below) or are shown in Table 1 . The almost-complete 16S rRNA gene sequence of strain ASL-1 T determined in this study comprised 1507 nt, representing approximately 96 % of the Escherichia coli 16S rRNA gene sequence. In the phylogenetic tree based on the neighbourjoining algorithm, strain ASL-1 T clustered with J. alimentarius YKJ-13 T with a bootstrap resampling value of 95.1 %, and this cluster joined the clade comprising two Marinibacillus species with a bootstrap resampling value of 99.5 % (Fig. 1) . The same topology was also found in the trees constructed using the maximum-likelihood and maximum-parsimony algorithms (Fig. 1) . Strain ASL-1 T exhibited a 16S rRNA gene sequence similarity value of 97.3 % to J. alimentarius YKJ-13 T and relatively high ND, not determined. All species were rod-shaped and positive for motility, catalase, hydrolysis of aesculin and casein, acid production from Dfructose, D-glucose, maltose, sucrose and trehalose, and susceptibility to carbenicillin, cephalothin, chloramphenicol, gentamicin, neomycin, oleandomycin and penicillin G. All species were negative for hydrolysis of hypoxanthine, xanthine, tyrosine and urea, and acid production from Larabinose, lactose, L-rhamnose, myo-inositol and D-sorbitol, susceptibility to polymyxin B, and activity of alkaline phosphatase, lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-galactosidase, b-glucuronidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. The total hydrolysate of the peptidoglycan (4 M HCl, 16 h at 100 u C) of strain ASL-1 T contained the amino acids alanine, glutamic acid and lysine in the approximate ratio 1.6 : 1.2 : 1.0. The partial hydrolysate contained the peptides L-Ala-D-Glu and L-Lys-D-Ala in addition to the amino acids. From these data, it was concluded that strain ASL-1 T has the peptidoglycan type A1a, L-Lys-direct, as described by Schleifer & Kandler (1972) . The predominant menaquinone detected in strain ASL-1 T was MK-7 (approx. 75 %); a significant amount of MK-8 (approx. 21 %) was also detected. The cellular fatty acid profile of strain ASL-1 T is shown in Table 2 , together with those of J. alimentarius YKJ-13 T analysed in this study and two Marinibacillus species analysed previously (Yoon et al., 2001b (Yoon et al., , 2004 . Strain ASL-1 T had large amounts of branched and unsaturated fatty acids; the major components (each constituting .10 % of total fatty acids) were anteiso-C 15 : 0 , C 16 : 1 v7c alcohol, anteiso-C 17 : 0 , iso-C 16 : 0 and iso-C 14 : 0 . This fatty acid profile of strain ASL-1 T was more similar to those of the type strains of two Marinibacillus species than to that of J. alimentarius YKJ-13 T , in that anteiso-C 15 : 0 was the predominant fatty acid (Tables 1 and 2 ). The DNA G+C content of strain ASL-1 T was 42.9 mol%.
The cell-wall peptidoglycan types (L-Lys-direct) of strain ASL-1 T and the genera Jeotgalibacillus and Marinibacillus were found to be identical (Yoon et al., 2001b, 2004 ). The genus Jeotgalibacillus was distinguished from the genus Marinibacillus, in which a significant amount of MK-8 is absent and the predominant fatty acid is anteiso-C 15 : 0 (Yoon et al., 2001b) . However, the second Marinibacillus species, M. campisalis, was found to contain a significant amount of MK-8, although it formed a coherent cluster with M. marinus in the phylogentic tree based on 16S rRNA gene sequences and contained anteiso-C 15 : 0 as the predominant fatty acid (Yoon et al., 2004) . Strain ASL-1 T formed a coherent phylogenetic cluster with J. alimentarius and contained a significant amount of MK-8, but contained anteiso-C 15 : 0 as the predominant fatty acid, which is characteristic of the genus Marinibacillus. Because of the data given above, the taxonomic status of the genera Jeotgalibacillus and Marinibacillus might have to be reevaluated by considering the phylogenetic and chemotaxonomic data. The isoprenoid quinone profiles of strain ASL-1 T and members of the two genera were similar in that the predominant menaquinone was MK-7, although strain ASL-1 T , J. alimentarius and M. campisalis contained significant amounts of . The intrageneric differences in fatty acid profiles have been reported for members of some related genera (Yoon et al., 2001a; Hanada et al., 2002; Hua et al., 2007; Nam et al., 2008) . Taking into account these data, it is likely to be more reasonable that the genera Jeotgalibacillus and *Summed features represent groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 4 contains iso-C 17 : 1 and/or anteiso-C 17 : 1 .
Marinibacillus should be integrated into one genus, Jeotgalibacillus. Accordingly, it is proposed that M. marinus and M. campisalis be reclassified as members of the genus Jeotgalibacillus and strain ASL-1 T be considered as a member of the genus Jeotgalibacillus.
Strain ASL-1 T exhibited a mean DNA-DNA relatedness value of 13 % with respect to J. alimentarius YKJ-13
T . Strain ASL-1 T could be distinguished from J. alimentarius and the two Marinibacillus species by differences in several phenotypic characteristics, including spore shape, anaerobic growth, nitrate reduction, hydrolysis of and acid production from several substrates, activity of some enzymes and susceptibility to antibiotics ( Table 1) . The phylogenetic and genetic distinctiveness and the differential phenotypic properties of strain ASL-1 T are sufficient to categorize it as a member of a species that is separate from J. alimentarius and the two Marinibacillus species (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . On the basis of the data presented, strain ASL-1 T represents a novel species of the genus Jeotgalibacillus, for which the name Jeotgalibacillus salarius sp. nov. is proposed.
Description of Jeotgalibacillus salarius sp. nov.
Jeotgalibacillus salarius (sa.la9ri.us. L. masc. adj. salarius of salt).
Cells are . Cells longer than 10.0 mm occasionally occur. Subterminal ellipsoidal endospores are observed in slightly swollen sporangia. Motile by means of peritrichous flagella. Colonies on MA are circular to irregular, raised, glistening, smooth, light-yellow in colour and 2.0-3.0 mm in diameter after 2 days incubation at 30 u C. The optimal growth temperature is 30 uC; growth occurs at 4 and 40 uC, but not at 45 u C. The optimal pH for growth is between 7.0 and 8.0; growth occurs at pH 6.0, but not at pH 5.5. Optimal growth occurs in the presence of 2 % (w/v) NaCl; growth occurs at 0-18 % (w/v) NaCl. Mg 2+ ions are required for growth. Anaerobic growth does not occur on MA or on MA supplemented with nitrate. Catalase-and oxidase-positive. Nitrate reduction is negative. Aesculin and casein are hydrolysed and Tween 80 is weakly hydrolysed, but gelatin, starch, hypoxanthine, xanthine, tyrosine and urea are not. Acid is produced from Dfructose, D-galactose, D-glucose, maltose, D-mannitol, melezitose, D-ribose, sucrose and trehalose and weakly produced from cellobiose, but not from L-arabinose, myoinositol, lactose, D-mannose, melibiose, L-rhamnose, raffinose, D-sorbitol or D-xylose. Esterase (C4) and esterase lipase (C8) are present, but alkaline phosphatase, lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase are absent. Susceptible to ampicillin, carbenicillin, cephalothin, chloramphenicol, gentamicin, kanamycin, lincomycin, neomycin, novobiocin, oleandomycin, penicillin G, streptomycin and tetracycline, but not to polymyxin B. The peptidoglycan type is A1a (L-Lys-direct). The predominant menaquinone is MK-7; a significant amount of MK-8 is also present. Major fatty acids (.10 % of total fatty acids) are anteiso-C 15 : 0 , C 16 : 1 v7c alcohol, anteiso-C 17 : 0 , iso-C 16 : 0 and iso-C 14 : 0 . The DNA G+C content of the type strain is 42.9 mol% (determined by HPLC).
The type strain, ASL-1 T (5KCTC 13257 T 5CCUG 56751 T ), was isolated from sediment of a marine saltern located on the coast of the Yellow Sea, Korea. The description is the same as those given by Rüger & Richter (1979) , Rüger (1983) , Rüger et al. (2000) and Yoon et al. (2001b) . Additional characteristics for the type strain determined in this study are as follows. Naphthol-AS-BIphosphohydrolase is present, but alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase are absent. Susceptible to carbenicillin, cephalothin, chloramphenicol, gentamicin, neomycin, oleandomycin and penicillin G, but not to ampicillin, kanamycin, lincomycin, novobiocin, polymyxin B, streptomycin or tetracycline. The description is the same as that given by Yoon et al. (2004) . Additional characteristics determined in this study are as follows. b-Galactosidase is present and esterase lipase (C8) and naphthol-AS-BI-phosphohydrolase are weakly present, but alkaline phosphatase, esterase (C4), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-galactosidase, b-glucuronidase, a-glucosidase, b-glucosi-dase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase are absent. Susceptible to ampicillin, carbenicillin, cephalothin, chloramphenicol, gentamicin, kanamycin, neomycin, oleandomycin, penicillin G and streptomycin, but not to lincomycin, novobiocin, polymyxin B or tetracycline.
The type strain is strain SF-57 T (5KCCM 41644 T 5JCM 11810 T ).
